ZERTAH - BT LR RE Fod F35R(1994)/pp. 315~324 315

AT e o]&3 FHALR Y AAID) | B4
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Abstract

The energy recovery efficiency(ERE) of an aquifer thermal energy storage system was calculated
using curvilinear coordinate. The results of the calculation were compared with the experimental
results, and agreed within 11% of the discrepancy. The variation of ERE was investigated as a function
of the underground water natural velocity, the amount of the stored energy, and period of the energy
recovery. The slower the natural velocity and shorter the recovery period, the higher ERE was yielded.
Also it was found that increase in the amount of energy storage yields higher ERE, and carries
out less influential ERE to the natural velocity. Reiterative usage of the aquifer as a thermal storage
tends to gradually increase ERE. The result of this study implements that the aquifer thermal energy
storage system is suitable for large cooling/heating loads, such as district cooling/heating.
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Fig.2 Schematic of the water front progression
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Table 1 Comparision of predicted ERE, with measured ERE.
ATES year 86—87 87—88 88—89
Measured ERE(%) [7] 760 702 86.9
Predicted ERE(%) (ATESSS)|7] 54.8 519 61.1
Error of predicted ERE (ATESSS) (%) 279 26.1 297
Predicted ERE(%) (this study) 69.3 68.4 78.0
Error of Predict 8.8 2.6 102
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Table 2 Input parameters used for the thermal analysis.

Natural X ~2 -5 —10 —15 —20
Velocity,
(m/year) y 0 0 0 0 0
Recovery
Injection Number of Days of Recovery Period
Flow 60 Q0 120
Rate* A 4448X2 6.672.X2 4448X2 3.336X2
(1/sec) B 13.344X2 20.016 X2 13344 X2 10.008X2
C 40.032X2 60.048X2 40.032X2 30.024 X2
Porosity 30%
D R
System A 31 9
Size B 54 162
(m) C 93 279
Period Injection Storage Recovery
(days) 90 90 60, 90, 120

* Cooling load
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